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LATCH ASSEMBLY FOR A CONTROL ROD 
DRIVE 

TECHNICAL FIELD 

The present invention relates generally to control rod 
drives used in nuclear reactors and, more speci?cally, to 
a latch assembly effective for preventing rotation of the 
control rod drive when actuated. 

BACKGROUND ART 

In one type of nuclear reactor,‘control rods are selec 
tively inserted and withdrawn from a nuclear reactor 
vessel for controlling the operation thereof. Each of the 
control rods is typically positioned by a conventional 
control rod drive which includes a ball screw or spindle 
threadingly engaging a ball nut for raising and lowering 
the ball nut as the spindle is rotated either clockwise or 
counterclockwise. A hollow piston rests upon the ball 
nut at one end thereof and at its other end is convention 
ally joined to the control rod. Displacement of the ball 
nut provides displacement of the piston which in turn 
inserts or withdraws the control rod in the reactor ves 
sel. 

In order to achieve faster insertion of the control rod 
than could be obtained by normal rotation of the ball 
spindle, which is conventionally referred to as a scram 
operation, a rapid flow of high-pressure water is in 
jected through the control rod drive past the piston for 
lifting the piston off the ball nut in a relatively short 
time for quickly inserting the control rod into the reac 
tor vessel. The high-pressure water is channeled to the 
control rod drive through a scram line pipe attached to 
a high-pressure water accumulator. 

In one type of occurrence which allows for rapid 
backflow of the water past the piston, due to, for exam 
ple, a break in the scram line, the back?ow may cause a 
large reverse pressure on the piston which in turn pro 
vides a back force on the control rod ball nut. This back 
force can cause reverse rotation of the ball spindle with 
corresponding withdrawal of the control rod. With 
drawal of one of the control rods due to such a back 
?ow occurrence may cause damage to adjacent fuel in 
the reactor vessel, requiring replacement thereof lead 
ing to undesirable down time of the reactor and eco 
nomic losses. 

In order to prevent the above occurrence, a conven 
tional electromechanical brake is provided in the con 
trol rod drive for holding the ball spindle from rotating 
unless the brake is energized. The brake is sized for 
restraining rotation of the ball spindle against such 
forces due to back?ow of water over the piston when 
the control rod drive motor is not operating. And, when 
the control rod drive motor is operating, the motor 
itself is sized for providing adequate torque for resisting 
the forces due to the backflow of water in the event of 
the above-described occurrence. 
To ensure operability of the brake, the brake is peri 

odically tested. However, the brakes are located adja 
cent to the reactor vessel, which is inaccessible during 
operation of the reactor due to the radiation ?eld ema 
nating from the reactor vessel. The radiation ?eld con 
tinues at reduced levels also during shutdown of the 
reactor, which would require inspectors to wear suit 
able protective clothing and limit their time in the area. 
In one nuclear reactor embodiment, there are about 205 
control rod drives, including a respective number of 
brakes, which would necessarily require a substantial 
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2 
amount of time for testing all of the brakes. Testing of 
the brakes during reactor shutdown would, therefore, 
be relatively costly to accomplish, which is additionally 
economically undesirable since the reactor is not oper~ 
ating for producing power. 

Since conventional electromechanical brakes typi 
cally utilize braking pads for restraining rotation of a 
rotor disc, they are subject to slippage. Slippage can 
result in undesirable partial withdrawal of the control 
rod during backflow occurrence, and also requires addi 
tional means for effectively testing the torque-resisting 
capability of the brake. 

OBJECTS OF THE INVENTION 

Accordingly, one object of the present invention is to 
provide a new and improved latch assembly for pre 
venting rotation of a shaft. 
Another object of the present invention is to provide 

a‘ latch assembly effective for providing a positive rota 
tional restraint of the shaft. 
Another object of the present invention is to provide 

a relatively simple and compact latch assembly for a 
shaft. 
Another object of the present invention is to provide 

a latch assembly which is relatively easily testable. 
Another object of the present invention is to provide 

a latch assembly for preventing rotation of a control rod 
drive for a nuclear reactor and which may be actuated 
and tested remotely therefrom. 

DISCLOSURE OF INVENTION 

A latch assembly is disclosed for selectively prevent 
ing rotation of a shaft, such as a shaft used in a control 
rod drive for a nuclear reactor. The latch assembly 
includes a stationary housing for receiving the shaft, 
and a gear ?xedly joined to the shaft. The gear includes 
a plurality of circumferentially spaced gear teeth. A 
latch arm is pivotally joined to the housing and has at 
least one latch tooth facing the gear teeth. Means are 
provided for selectively positioning the latch arm in an 
engaged position wherein the latch and gear teeth pre 
vent rotation of the shaft in a ?rst direction, and in a 
disengaged position for allowing the shaft to rotate 
without obstruction between the gear teeth and the 
latch tooth. 

BRIEF DESCRIPTION OF DRAWINGS 

The novel features believed characteristic of the in 
vention are set forth and differentiated in the claims. 
The invention, in accordance with preferred and exem 
plary embodiments, together with further objects and 
advantages thereof, is more particularly described in the 
following detailed description taken in conjunction 
with the accompanying drawing in which: 
FIG. 1 is a schematic representation of a nuclear 

reactor vessel including a control rod drive having a 
latch assembly in accordance with one embodiment of 
the present invention. 
FIG. 2 is an enlarged sectional view, partly sche 

matic, of the control rod drive illustrated in FIG. 1. 
FIG. 3 is a transverse sectional view of the latch 

assembly illustrated in FIG. 2 taken along line 3-—3, 
shown in an engaged position, in accordance with one 
embodiment of the invention. 
FIG. 4 is a longitudinal sectional view of the latch 

assembly shown in FIG. 3 taken along line 4-4. 
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FIG. 5 is a transverse sectional view of the latch 
assembly as illustrated in FIG. 3 shown in a disengaged 
position. 
FIG. 6 is a enlarged transverse sectional view of a 

portion of the latch assembly illustrated in FIG. 3. 
FIG. 7 is an enlarged transverse sectional view of the 

mating gear and latch teeth of the latch assembly illus 
trated in FIG. 6. 

MODE(S) FOR CARRYING OUT THE 
INVENTION 

Illustrated in FIG. 1 is an exemplary nuclear reactor 
vessel 10 having a plurality of ?ne motion control rod 
drives 12 (FMCRD), only one of which is shown. In 
one exemplary embodiment, there are 205 FMCRDs 12 
extending into the vessel 10 through the bottom thereof. 
Referring also to FIG. 2, an enlarged, sectional view of 
one of the control rod drives 12 is illustrated. The rod 
drive 12 includes a tubular housing 14 extending out 
wardly from the vessel 10 and conventionally secured 
thereto. The housing 14 is conventionally connected to 
a ?ange or manifold 16 which is disposed in ?ow com 
munication with a scram line or conduit 18 which is 
conventionally selectively provided with high-pressure 
water 20 from a conventional high-pressure water accu 
mulator 22 conventionally joined to the scram line 18. 

Conventionally disposed inside the housing 14 is a 
conventional ball screw or spindle 24, which in this 
exemplary embodiment includes conventional right 
handed threads 26. The control rod drive 12 includes a 
longitudinal centerline axis 28, with the housing 12 and 
spindle 24 being disposed coaxially therewith. 
A conventional ball nut 30 is positioned over the 

spindle 24 and is conventionally restrained from rotat 
ing therewith so that as the spindle is rotated in a clock 
wise direction, the ball nut is translated in a downward 
direction away from the vessel 10, and when the spindle 
is rotated in a counterclockwise direction, the ball nut 
30 is translated in an upward direction toward the vessel 
10. A conventional hollow, elongate piston 32 is dis 
posed coaxially with the spindle 24 and includes a coni 
cal base end 34 which rests on the ball nut 30, and a tip 
end 36 extending through a central aperture 38 in the 
outer end of the housing 14 into the vessel 10. The tip 
end 36 is conventionally coupled to a respective control 
rod 40 by a bayonet coupling, for example. 
The spindle 24 extends downwardly from the mani 

fold 16 through a conventional electrical motor 42 
which selectively rotates the spindle 24 in either the 
clockwise direction or counterclockwise direction. The 
motor 42 is electrically connected to a conventional 
control 44 by a conventional electrical line 46 for selec 
tively controlling operation of the motor 42. 

In accordance with the preferred embodiment of the 
present invention, the rod drive 12 further includes a 
latch assembly 48 joined between the manifold 16 and 
the motor 42, into which assembly 48 extends the spin 
dle 24, also referred to as an input shaft 24. The latch 
assembly 48 is electrically joined to the control 44 by a 
conventional electrical line 50 for selectively locking 
and unlocking, or releasing, the input shaft 24. 

Illustrated in more particularity in FIGS. 3 and 4 is 
the latch assembly 48 which includes a tubular housing 
52 conventionally ?xedly joined to the manifold 16, and 
to which housing 52 is also conventionally ?xedly 
joined the motor 42 therebelow. The housing 52 sur 
rounds a portion of the shaft 24 which extends from the 
manifold 16 and to the motor 42. A gear 54 is conven 
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4 
tionally ?xedly joined to the shaft 24, by a key 56 for 
example, for rotation therewith. The gear 54 includes a 
plurality of circumferentially spaced gear teeth 58. 
A latch arm 60 is conventionally pivotally joined to 

the housing 52 which, in an exemplary embodiment, is 
accomplished by a conventional pin 62. The pin 62 
extends from an annular ?ange plate 520 of the housing 
52, generally parallel to the shaft 24, and into a pivot 
hole 640 of an intermediate portion 64 of the latch arm 
60. The latch arm 64 is slidably supported on a slide 
plate 52b which is disposed parallel thereto and ?xedly 
joined to the housing 52. The slide plate 52b addition 
ally supports the latch arm 64 as the arm 64 is pivoted 
about the pin 62. 

In alternate embodiments, the intermediate portion 64 
could include, for example, a pin formed integrally 
therewith and received in a complementary hole in the 
?ange plate 520 or the slide plate 52b. 

_ The latch arm 60 also includes a ?rst end 66 having at 
least one latch tooth 68-facing the gear teeth 58. Al 
though one latch tooth 68 is required, a plurality of 
latch teeth 68 may be used for redundancy. 
As illustrated more particularly in FIG. 3, means 

designated generally 70 are provided for selectively 
pivoting or positioning the latch arm 60 about its inter 
mediate portion 64 in either of an engaged position 
designated 600 (as shown in FIG. 3) or a disengaged 
position 60b (as shown in FIG. 5). In the engaged posi 
tion 60a, the latch arm 60 is positioned to abut the latch 
tooth 68 against a ?rst one 580 of the gear teeth 58 for 
preventing rotation of the shaft 24 in a ?rst, or clock 
wise, direction. In the disengaged position illustrated in 
FIG. 5, the positioning means 70 are effective to space 
the latch tooth 68 away from the gear teeth 58 for al 
lowing the shaft 24 to rotate without obstruction be 
tween the gear teeth 58 and the latch tooth 68. 

In the preferred embodiment of the invention, the 
positioning means 70 are effective for allowing rotation 
of the shaft 24 in a second, counterclockwise or oppo 
site, direction to the ?rst direction, to intermittently 
disengage the latch tooth 68 from the gear teeth 58 
while the latch arm 60 is in the engaged position 60a. 
FIG. 6 illustrates the latch arm 60 in solid line in its 
engaged position 600 and in dashed line designated 601' 
at an intermediate position between the engaged posi 
tion 600 and the disengaged position 60b just at the 
point wherein the ?rst gear tooth 58 is being rotated 
past the latch tooth 68 in the second direction, and 
succeeded by a next adjacent, or second, gear tooth 58b. 

Referring again to FIG. 3, the positioning means 70 in 
accordance with a preferred and exemplary embodi 
ment of the present invention includes a conventional 
electromagnet 72 having a conventional solenoid 74 and 
conventional, axially slidable plunger 76 therein, and a 
conventional compression spring 78 disposed inside the 
plunger 76 and inside the solenoid 74. The solenoid 74 is 
conventionally ?xedly joined to the housing 52 by a 
solenoid base 80. The plunger 76 extends from the sole 
noid 74 and has a distal end 76a conventionally pivot 
ally joined to a second end 82 of the latch arm 60, for 
example by a second pin 84 extending through the distal 
end 76a and the latch arm second end 82. 
The plunger 76 includes a tubular proximal end 76b 

inside the solenoid 74 into which is positioned the 
spring 78. The spring 78 is predeterminedly initially 
compressed in the solenoid 74 to resiliently bias the 
plunger 76 to an extended position when the solenoid 74 
is deenergized for positioning the latch arm 60 in the 
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engaged position 60a. The electrical line 50 is conven 
tionally joined to the solenoid 74 for selectively energiz 
ing the solenoid 74 to draw the plunger 76 to a with 
drawn position into the solenoid 74 as illustrated in 
FIG. 5 further compressing the spring 78 for position 
ing the latch arm 60 in the disengaged position 60b. 

In the preferred embodiment, the latch arm 60 is 
arcuate and includes a generally concave radially inner 
surface 86, as illustrated in FIG. 3 which faces the gear 
54. The latch tooth 68 is disposed on the inner surface 
86 at the ?rst end 66 of the latch arm 60. The latch arm 
second end 82 is on the opposite end of the latch arm 60 
with the intermediate portion 64 being disposed there 
between. 
As illustrated in FIGS. 3 and 5, when the solenoid 74 

is deenergized, the compression spring 78 moves the 
plunger 76 to its extended position for pivoting the latch 
arm 60 about its intermediate portion 64 for abutting the 
latch tooth 68 against the ?rst gear tooth 58a in the latch 
arm engaged position 600 for preventing rotation of the 
shaft 24 in the clockwise direction. When the solenoid 
74 is energized, the plunger 76 is electromagnetically 
drawn into the solenoid 74 which pivots the latch arm 
60 about its intermediate portion 64 for spacing the 
latch tooth 68 away from the gear teeth 58 for allowing 
unobstructed rotation of the shaft 24 in both the clock 
wise and counterclockwise directions. 
There are various embodiments of the latch arm 60 

and the positioning means 70 for allowing the latch arm 
60 to pivot about its intermediate portion 64 for engag 
ing and disengaging the latch and gear teeth 68, 58. In 
the preferred embodiment of the present invention, the 
positioning means 70 are effective for also allowing 
rotation of the shaft 24in the second, or counterclock 
wise, direction to intermittently disengage the latch 
tooth 68 from the gear teeth 58 while the latch arm 60 
is in its engaged position 600 as illustrated in FIG. 6. 
This ensures that should the latch arm 60 remain en 
gaged for any reason, the shaft 24 may nevertheless be 
rotated in its counterclockwise direction for inserting 
the control rod 40 further into the vessel 10. 
More speci?cally, and referring to FIGS. 6 and 7, a 

preferred embodiment for allowing the intermittent 
disengagement of the latch tooth 68 and the gear teeth 
58 while the latch arm 60 is in its engaged position 60a 
is illustrated. FIG. 7 shows an enlarged view of the ?rst 
gear tooth 58a engaged with the latch tooth 68. Each of 
the gear teeth 58 includes a ?rst contact surface 88, and 
a second, opposite, contact surface 90 which extend 
radially outwardly from the gear 54 and are joined 
together at a transverse top surface 92. The latch tooth 
68 has a ?rst contact surface 94 and a second, opposite, 
contact surface 96 extending outwardly from the latch 
arm ?rst end 66 which are joined together at a trans 
verse top surface 98. The latch tooth 68 is preferably 
complementary in con?guration with the gear teeth 58 
so that the ?rst gear tooth ?rst contact surface 88 abuts 
the latch tooth ?rst contact surface 94 in the latch arm 
engaged position 60a. In this way, the gear 54 is pre 
vented from rotating in the clockwise direction by 
contact between the ?rst contact surfaces 88 and 94. 

Various con?gurations of the latch arm 60 and the 
gear and latch teeth 58, 68 are within the scope of the 
present invention for both preventing clockwise rota 
tion of the gear 54 while allowing intermittent counter 
clockwise rotation of the gear 54 while the latch arm 60 
is in its engaged position 60a. The latch arm intermedi 
ate portion 64 about which the latch arm 60 is pivotable, 
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6 
and the latch tooth 68 are preferably positioned relative 
to the ?rst gear tooth 58a so that a straight chord C 
de?ned between the intermediate portion 64 (e. g. center 
of pin 62) and the latch tooth ?rst contact surface 94, as 
illustrated in FIGS. 6 and 7, elongates to oppose rota 
tion of the shaft 24 in the clockwise direction when the 
latch arm 60 is in its engaged position 60a. This elonga 
tion is merely the conventional elastic extension of the 
latch arm 60 as measured along the chord C due to the 
application of tensile loads imposed by the ?rst gear 
tooth 580 on the latch tooth 68. In the preferred em 
bodiment of the present invention, the gear teeth 58 and 
the latch tooth 68 are complementary in con?guration 
and each includes an acute angle between the respective 
contact surfaces thereof, A and B, respectively. The 
included angles A and B are about equal to 40° in one 
embodiment. Furthermore, contact of the ?rst gear 
tooth 58a with the latch tooth 68 occurs generally about 
a- contact point 100 and the included angle D between 
lines drawn between the centerline 28 and the contact 
point 100 and the latch arm intermediate portion 64 is 
about 110° in the preferred embodiment. Of course, 
various relative positions between the latch arm inter 
mediate portion 64, gear teeth 58, and latch teeth 68 
may be used to ensure effective prevention of clockwise 
rotation of the gear 54. 

In accordance with another feature of the present 
invention, the latch tooth second contact surface 96, as 
more particularly illustrated in FIG. 7, is preferably 
positioned relative to the second contact surface 90 of 
the adjacent, or second, gear tooth 58b in the latch arm 
engaged position 600 so that rotation of the shaft 24 in 
the counterclockwise direction causes the second gear 
tooth contact surface 90 to push the latch tooth 68 
radially away from the gear 54 to intermittently disen 
gage the latch tooth 68 from the gear teeth 58. As 
shown in FIG. 7, the second gear tooth 58b imposes a 
resultant force F against the latch tooth second contact 
surface 96 when the shaft 24 is rotated in the counter 
clockwise direction. Since the gear teeth 58 and the 
latch tooth 68 have inclined contact surfaces 90, 96 due 
to the included angles A and B, respectively, the resul 
tant force F may be resolved into two component forces 
Fe and Fr, wherein F, is a radially outwardly directed 
force upon the latch tooth 68. The radial force F, pushes 
the latch arm ?rst end 66 away from the gear 54 to pivot 
the latch arm 60 about the intermediate portion 64. 
However, this motion is being opposed by the compres 
sion spring 78 which is in its extended position as illus 
trated in FIG. 3. The spring 78 has a predetermined 
spring constant which allows counterclockwise rota 
tion of the shaft 24 to push the latch tooth 68 away from 
the second gear tooth 58b. As shown in dashed line in 
FIG. 7, and designated 60!‘, the latch arm 60 is pushed 
away from the gear 54 by the counterclockwise rotation 
thereof until the ?rst gear tooth 58a is allowed to rotate 
past the latch tooth 68 at which time, the spring 78 is 
effective for returning the latch arm 60 to its fully en 
gaged position 60a abutting the next succeeding gear 
tooth, e.g. 58b. This process of intermittently freeing a 
gear tooth 58 continues until counterclockwise rotation 
of the shaft 24 ceases. , 

Accordingly, the preferred cooperation between the 
latch arm 60 and the gear 54 results in a ratcheting 
action between the gear teeth 58 and the latch tooth 68 
which prevents rotation of the shaft 24 in a clockwise 
direction while allowing rotation in the counterclock 
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wise rotation while the latch arm 60 is in its engaged 
position 60a. 
The latch assembly 48 preferably also includes an aft 

surface 102 on the latch arm ?rst end 66 as illustrated in 
FIG. 6. Furthermore, a stop member 104 is convention 
ally ?xedly joined to the housing 52 and is positioned 
adjacent to the latch arm aft surface 102 so that rotation 
of the shaft 24 in the clockwise direction is opposed by 
wedging of the latch arm aft surface 102 against the stop 
member 104 in the latch arm engaged position 60a. The 
stop member 104 provides an additional means for en 
suring that clockwise rotation of the shaft 24 is pre 
vented when the latch arm 60 is positioned in its en 
gaged position 600. 
Over an extended period of time of operation of the 

latch arm 60, wear between the pin 62 and the latch arm 
hole 640 may occur which would allow for additional 
movement of the latch arm 60 relative to the pin 62. In 
order to ensure effective restraint of the shaft 24 when 
the latch arm 60 is in its engaged position 60a, an addi 
tional arcuate stop portion 106 is preferably provided 
on the convex outer surface 108 of the latch arm 60 at its 
second end 82 as illustrated in FIG. 6, The stop portion 
106 is preferably disposed closely adjacent to the hous 
ing 52in the latch arm engaged position 600 for contact 
ing the housing 52 upon predetermined wear of the 
latch arm intermediate portion 64, e.g. wear of the pin 
62 and hole 64a. After a predetermined amount of wear 
of the intermediate portion 64, the stop portion 106 will 
contact the housing 52 in the latch arm engaged posi 
tion 600 for maintaining engagement between the latch 
tooth 68 and the ?rst gear tooth 58a. Without the stop 
portion 106, sufficient wear of the intermediate portion 
64 would allow for translation movement of the latch 
arm 60 which might prevent proper engagement of the 
latch tooth 68 and the gear teeth 58. The stop portion 
106 will limit the ability of the intermediate portion 64 
to move radially outwardly away from the pin 62, and 
relative to the centerline axis 28, and, thereby, ensure 
the effective engagement of the latch tooth 68 and the 
gear teeth 58. 

In the preferred embodiments of the invention dis 
closed above, the solenoid 74 is ?rst energized to disen 
gage the teeth 58 and 68, then the motor 42 is energized, 
eg. at a fraction of a second later, during normal opera 
tion to allow the motor 42 to rotate the shaft 24 for 
positioning the control rod 40 without obstruction by 
the latch assembly 48. Upon completion of the desired 
rotation of the motor 42 and positioning of the control 
rod 40, the motor 42 is deenergized and stopped, and 
then the solenoid 74 is deenergized so that the latch arm 
60 engages the gear 54. If the shaft 24 then begins to 
unintentionally rotate, such as for example by the back 
?ow occurrence described above, the shaft 24 will be 
prevented from rotating in the clockwise direction by 
engagement of the latch tooth 68 and the ?rst gear tooth 
58a. The latch arm 60, therefore, provides a positive 
lock of the shaft 24 to prevent undesirable rotation 
thereof, including unintentional withdrawal of the con 
trol rod 40 from the reactor vessel 10. 
' The latch assembly 48 as described above provides a 
positive lock of the shaft 24 to prevent ejection of the 
control rod 40 from the vessel 10 and allows for rela 
tively simple testing of the latch assembly 48 itself. 
More speci?cally, the assembly 48 may be simply tested 
by deenergizing the solenoid 74 for engaging the latch 
arm 60 with the gear 54 and then energizing the motor 
42 for rotating the shaft 24 in a clockwise direction for 
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8 
forcing the ?rst gear tooth 58:: against the latch tooth 
68. Since the motor 42 will be unable to rotate the ?rst 
gear tooth 58a past the latch tooth 68 in the clockwise 
direction, the motor 42 will stall, which may be conve 
niently observed by the control 44 for indicating the 
effective operation of the latch assembly 48. If the latch 
assembly 48 is unable to prevent clockwise rotation of 
the shaft 24 during testing, the control 44 can provide a 
suitable indication thereof, which will then result in 
manual inspection of the latch assembly 48 for correct 
ing any problem that might exist. 

In the preferred embodiment of the invention as de 
scribed above, the latch assembly 48 is positioned be 
tween the manifold 16 and the motor 42. Accordingly, 
the motor 42 may be removed during maintenance, and 
the latch assembly 48 may be deenergized to prevent 
clockwise rotation of the shaft 24 during this mainte 
nance operation. Therefore, the latch assembly 48 can 
replace or duplicate the function of any existing anti 
rotation mechanism which is located between the mani 
fold 16 and the motor 42. 
While there have been described herein what are 

considered to be preferred embodiments of the present 
invention, other modi?cations of the invention shall be 
apparent to those skilled in the art from the teachings 
herein, and it is, therefore, desired to be secured in the 
appended claims all such modi?cations as fall within the 
true spirit and scope of the invention. 
For example, the gear teeth 58 and latch tooth 68 

need not be symmetrical since they have two functions, 
i.e. preventing clockwise while allowing intermittent 
counterclockwise rotation of the shaft 24 in the latch 
arm engaged position 600. Accordingly, in an alternate 
embodiment, the ?rst contact surfaces 00, 94 could be 
aligned along a radial axis from the centerline 28, while 
the second contact surfaces 90, 96 could remain at an 
inclined angle thereto. 

Accordingly, what is desired to be secured by Letters 
Patent of the United States is the invention as de?ned 
and differentiated in the following claims: 

I claim: - 

1. A control rod drive for positioning a control rod in 
a nuclear reactor vessel comprising: 

a shaft; ~ 

a ballnut positioned over said shaft and being translat 
able upon rotation of said shaft; 

a piston disposed coaxially with said shaft and on said 
ballnut for positioning said control rod; 

means for selectively rotating said shaft in a ?rst 
direction and in a second direction, opposite to said 
?rst direction; 

a housing surrounding a portion of said shaft; 
a gear ?xedly joined to said shaft, said gear having a 

plurality of circumferentially spaced gear teeth; 
a latch arm pivotally joined to said housing, and hav 

ing at least one latch tooth facing said gear teeth; 
and 

means for selectively positioning said latch arm in an 
engaged position to abut said latch tooth against a 
?rst one of said gear teeth for preventing rotation 
of said shaft in said ?rst direction, and in a disen 
gaged position to spaced said latch tooth away 
from said gear teeth for allowing said shaft to ro 
tate without obstruction between said gear teeth 
and latch tooth for translating said ballnut and in 
turn said piston for inserting and withdrawing said 
control rod in said reactor vessel. 
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2. A control rod drive according to claim 1 wherein 

said positioning means are effective for allowing rota 
tion of said shaft in said second direction by said rotat 
ing means to intermittently disengage said latch tooth 
from said gear teeth while said latch arm is in said en 
gaged position. 

3. A control rod drive according to claim 2 wherein 
said positioning means include an electromagnet having 
a solenoid, plunger, and spring, said solenoid being 
?xedly joined to said housing, said plunger extending 
from said solenoid and pivotally joined to said latch 
arm, and said spring being disposed in said solenoid to 
resiliently bias said plunger to an extended position 
when said solenoid is deenergized for positioning said 
latch arm in said engaged position, and said solenoid 
being energizable to draw said plunger to a withdrawn 
position for positioning said latch arm in said disen 
gaged position. 

4. A control rod drive according to claim 2 wherein 
said latch arm includes: 

a ?rst end including said latch tooth; 
an intermediate portion pivotally joined to said hous 

ing; and 
a second end, opposite to said ?rst end, joined to said 

positioning means. 
5. A control rod assembly according to claim 4 

wherein said latch arm is arcuate and includes a con 
cave inner surface facing said gear, and said latch tooth 
is disposed on said inner surface. 

6. A control rod assembly according to claim 5 
wherein: 

each of said gear teeth has a ?rst contact surface and 
a second, opposite, contact surface; 

said latch tooth has a ?rst contact surface and a sec 
ond, opposite, contact surface; and 

said latch tooth and said gear teeth being complemen 
tary in con?guration so that said ?rst gear tooth 
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?rst contact surface abuts said latch tooth ?rst 
contact surface in said latch arm engaged position. 

7. A control rod drive according to claim 6 wherein 
said latch arm intermediate portion and said latch tooth 
are positioned relative to said ?rst gear tooth so that 
said latch tooth ?rst contact surface opposes rotation of 
said shaft in said ?rst direction when said latch arm is in 
said engaged position due to tensile loads imposed by 
said ?rst gear tooth on said latch tooth affecting elastic 
extension of said latch arm. 

8. A control rod drive according to claim 6 wherein 
said latch tooth second contact surface is positioned 
relative to a second contact surface of a second gear 
tooth disposed adjacent to said ?rst gear tooth in said 
latch arm engaged position so that rotation of said shaft 
in said second direction by said rotating means causes 
said second gear tooth second contact surface to push 
said latch tooth radially away from said gear to inter 
mittently disengage said latch tooth from said gear 
teeth. 

9. A control rod drive according to claim 6 further 
including: 

said latch arm including an aft surface at said ?rst 
end; 

a stop member ?xedly joined to said housing and 
positioned adjacent to said latch arm aft surface so 
that rotation of said shaft in said ?rst direction is 
opposed by wedging of said latch arm aft surface 
against said stop in said latch arm engaged position. 

10. A control rod drive according to claim 6 wherein 
said arcuate latch arm includes a convex outer surface 
having a stop portion at said latch arm second end dis 
posed adjacent to said housing in said latch arm en 
gaged position for contacting said housing upon prede 
termined wear of said latch arm intermediate portion 
for maintaining engagement between said latch tooth 
and said ?rst gear tooth. 
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